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This paper analyzes the evolution and current profile of teacher unionization and estimate the impact of unionization on the quality of public education in Peru. The research uses data from a 1999 household survey (ENAHO) and from a recent evaluation of a public program oriented to improve the quality of Peruvian public education.
Regarding the evolution of unionization, there is evidence compatible with the hypothesis that the rate of teacher unionization has dropped during the last three decades, but especially during the 1990s, due basically to the hiring of temporary teachers.
With respect to the profile of unionization, it is found that unionized teachers are older and more experienced, and that males are more common in the union membership. There is no empirical evidence that unionized teachers enjoy better access to educational infrastructure at the polidocente (larger) schools, but they do have better access at the multigrado (intermediate) schools.
For the impact of unionization on quality, Hoxby's production function model was adapted to the Peruvian case, in which public education is centralized and in which teachers do not have major influence on the education budget at the school or district levels. The model is estimated to test whether unionization has an impact on teachers' effort and student achievement, but there is no empirical support for these hypotheses. The data indicate that unionization does not currently seem to be a major factor affecting the quality of educational services in the Peruvian public education system.
Introduction
Peruvian public education is characterized by high coverage (at developed country levels) but extremely low expenditures per student, which raises serious concerns regarding the quality of the educational services that Peruvian children are receiving. Recent efforts by the Government of Peru to face this problem have been oriented toward increasing public expenditures on education infrastructure, inputs and teacher training, especially through a program focused on increasing the quality of education called MECEP (Mejoramiento de la Calidad de la Educacion Peruana). The program has increased inputs and training to teachers, although without significant changes in the institutional context in which the educational system works. There are concerns that the effectiveness of this policy may be limited due to adverse institutional factors.
One such important institutional factor is the presence of an important teachers' union (known by its Spanish acronym SUTEP) in the Peruvian educational public sector. The union might play a role in the provision of educational services if it affects the allocation of public resources to education and/or the incentives their affiliates face to provide services. This study is oriented toward evaluating empirically whether teacher unionism plays such a role in the Peruvian context.
There are no prior studies in Peru about the role of the teachers' union in the provision of education from an institutional and economic perspective. SUTEP is the only teachers' union in Peru and its current membership is estimated at 145,000 teachers nationwide. Founded in the 1970s, SUTEP has had an important role in the last three decades due to the mobilization of teachers, especially during the 1970s and 1980s. Its political clout and economic importance declined during the 1990s, although recently (2000) (2001) it has started to increase its influence on policy in response to the Ministry of Education's controversial practice of appointing temporary teachers. As the union is still one of the largest in Peru's public sector, questions regarding its effect on the quantity and quality of educational services clearly remain important for policymakers and researchers.
In particular, this project addresses four specific questions related to the teachers' union:
(i) how has the rate of teacher unionization evolved during the last three decades?; (ii) is the profile of unionized teachers different from that of non-unionized ones?; (iii) is there empirical evidence that teachers affiliated with SUTEP have better access to educational resources than non-unionized teachers?; and (iv) is there empirical evidence that unionized teachers display different (better or worse) performance in the provision of public educational services? Recent program evaluations and case studies have made available data that allow for an empirical treatment of these issues. A growing body of evaluations and studies has created a critical mass of information permitting a more rigorous exploration into which institutional and economic factors may affect the quality and provision of education services to Peruvian children (Instituto Apoyo 1999a , 1999b and 2000 . In particular, this study uses data taken from a recent evaluation of the MECEP Program (Instituto Apoyo, 1999b) and from a national household survey (ENAHO, 1999) in which there is a large sub-sample of teachers. This paper is divided into the following five sections: Section 1 describes the institutional context in which teacher unionization has taken place in Peru in the last three decades; Section 2 analyzes questions about the evolution of unionization, union profiles and differential access to educational infrastructure; Sector 3 develops a model which will be used to answer the fourth question on performance based upon a production function approach; Section 4 describes the estimation results for the model; and Section 5 concludes.
Unionization and the Peruvian Educational System
In contrast with the U.S. and other Latin American countries (Hoxby, 1996) , the public education system in Peru is fairly centralized, and most if not all allocation decisions are made by a central authority, the Ministry of Education (MOE). Likewise, the teachers' union, Sindicato Unico de Trabajadores de la Educacion del Perú (SUTEP) is a consolidated and centralized body that seeks to influence both general policies as well as sector decisions. Founded in 1973 through a merger of four autonomous unions, SUTEP has since been the sole teacher's union in Peru, with a current membership of about 145,000 of the country's 265,000 public teachers.
Most analysts of the union agree that the union's influence on policy and salary bargaining reached its peak in the mid 1970s, and in 1975-1977 the union organized one of the longest strikes against the military government. After 1977 about 10,000 teachers (especially those involved in union leadership) were laid off by the military government, seriously weakening the union's power. In those years the leftist party Patria Roja gained control over the union leadership, which it still holds today.
During the 1980s SUTEP concentrated its activities on organizing eventual national strikes which were less and less effective as the country's economic conditions deteriorated. In 1984 the union was finally recognized by the Belaúnde Government (1980) (1981) (1982) (1983) (1984) (1985) after several years of union pressure and mobilization.
In interviews with people related to the union, it was mentioned that unionization in the early years of SUTEP (1970s and early 1980s) was basically related to the political convictions of university students. In those years, young students in the education career were easily attracted to the leftist ideology of Patria Roja, and after graduation they became union members as an expected next step. Another proposition that called for attention was that the presence of SUTEP in rural areas was important due to the political work done by the main party behind the leadership. As representation in the union leadership is related to the number of political districts rather than to the number of students in schools (higher in urban sites), rural areas remain important for party advocates and union work.
Each year SUTEP approves a document called the "Pliego de Reclamos" in which it lists all its demands to the Government in terms labor conditions, wage increases and educational goals, among other general political issues. The document has been losing importance over the years, but it is still one of the main tools that SUTEP leaders use in their union activities.
Another very important tool of union operation is the DERRAMA fund, a fund that is managed by the SUTEP Executive Committee and used to provide some services (including loans) to union members. The fund started with teacher salaries confiscated during the 1977 strike, and it is also maintained by monthly contributions from members. An important change to the institutional context of the Peruvian educational system was the approval, in 1990 at the end of the Alan García government, of a new law for teachers (Ley del Profesorado) that created a special status for teachers. After that law, it was stated that only those persons who have studied to be a teacher can be hired in the public sector, closing this option for other professionals. Also, according to this law, teachers in the public sector are public servants with full duties and privileges. A teacher who is tenured (i.e., which occupies a formal position in the public cadre of personnel, or CAP) has job security and social security benefits when retiring. The approval of the Law is considered one of the SUTEP's most important achievements.
Since the impact of any salary adjustment for teachers on the public budget is generally very big, the last three governments (1980-85, 1985-90, 1990-2000) have been totally opposed to any significant increase in teachers' wages in real terms. After the severe economic crisis of 1990 (in which inflation reached four digits), the new Fujimori Government froze the size of the educational CAP in order to avoid increasing pressure on the budget from the almost 40,000 retired teachers. However, the demand for teachers remained high in a country in which most of the population sends their children to public schools. Thus, after 1993, the authorities introduced an innovation in its labor relations, allowing the hiring of "temporary" teachers. Currently, it is estimated that about 25 percent of teachers have non-tenured status in the public sector.
1 This dual structure for teachers is not linked to any significant wage differences (differentials are minimal; wages being equally low for all teachers). There is, however, an important distinction:
non-tenured teachers do not enjoy job security and as a consequence can be fired at any moment without compensation. In addition, they do not receive any pension benefits, as they are hired under a contract in which the non-tenured teacher is a sort of service provider without any of the considerations of a stable labor relationship. Clearly this option was used to avoid increasing pressure for social benefits among teachers while accommodating the demand for an increasing number of teachers.
In the 1990s the SUTEP did not play a direct role regarding wage bargaining or even policy decisions. After the collapse of wages at the beginning of the 1990s, teachers' real wages did not recover during the whole decade under Fujimori's rule, and at the end of the decade they were a mere 70 percent of real wages in 1990 (Figure 1 ).
1 The Toledo administration has recently begun to grant tenure to temporary teachers based on an evaluation, a process which is still contested by SUTEP. The end-point of this process (probably 2003) may change in unexpected ways the specific weight of the union in the educational sector, however, as tenured teachers are more likely to enroll in the union. 
Index
Months
With teachers' salaries at low levels, the Fujimori Government increased public investment in education. Since 1996 the Peruvian educational system enjoyed higher levels of investment, especially in inputs, training and infrastructure. 2 Although SUTEP did not play a significant role in these decisions, at least at the central level, it may have influenced the impacts on educational outputs. Because of the massive coverage and network structure of the union, the possibility cannot be ruled out that SUTEP plays a significant role in the efficiency of resource allocation; this topic will be explored in Sections 3 and 4.
Another important avenue through which the union may influence the educational output is in the process of teacher allocation itself, for example among rural and urban areas, or among different types of schools. In general, according to experts interviewed for this paper, the process of allocation is not linked to performance or training, and teachers are assigned to rural and urban areas without major planning, evaluation and incentives by the MOE. In recent years, temporary teachers have been much more likely to be assigned to less favorably located schools in rural areas. It is plausible that SUTEP may have ways to influence this allocation process favoring unionized teachers (to better schools), and therefore affecting the final output of the education process. This result would be policy relevant if unionized teachers are really different in the provision of educational services, which will be evaluated in Sections 3 and 4.
Unionization, Teacher Profile and Access to Educational Infrastructure
Unionization in the Public Teacher Career
This papers uses two sources of data regarding the unionization status of teachers: (i) the 1999 ENAHO survey, which is a representative sample of all Peruvian households in which there is a sub-sample of 574 teachers; and (ii) the 2000 MECEP evaluation survey, which is based on a stratified sample of 700 schools nationwide, with about 1,400 teachers surveyed. Table 1 relates teachers' experience to current unionization status in the 1999 ENAHO survey. The rate of unionization among surveyed teachers is 45 percent, and teachers with more experience are more likely to be unionized. The data are also compatible with a declining rate of unionization in the last three decades. For the purpose of relating these figures to rates of unionization, however, it is necessary to accept the assumption that exit rates and changes in union status among teachers do not have a significant impact on the average rate of unionization. If it is accepted that the rate of unionization in the public educational system has been dropping in the last three decades, the data suggest that this phenomenon has been more dramatic in the 1990s, associated basically with the entry of non-tenured teachers who are less likely to be unionized.
It should be mentioned that the ENAHO sample is not necessarily representative of teachers. Nonetheless, given the importance of teachers in the total number of households (about 12 percent of households include a teacher), it may be a good approximation. 1968 1970 1972 1974 1976 1978 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998
Years Number of Teachers in Sample
Source: ENAHO 1999.
The figure supports the idea that lower unionization in the 1990s could be associated with the increasing importance of non-tenured teachers in that decade, especially after 1995. If temporarily hired teachers are excluded from the sample, the proportion of unionization is 57 percent instead of 45 percent. Thus, the average rate of SUTEP affiliation may be about 60 percent among tenured teachers.
As shown in Figure 2 below, the sample of teachers from the MECEP evaluation shows the same pattern observed in Table 1 . Affiliation with the union has been much more common in teachers with more than 10 years of experience compared to teachers who have recently entered the profession. The presence of temporarily hired teachers in recent years is clearly one of the reasons for this difference. 1 9 7 2 1 9 7 4 1 9 7 7 1 9 7 9 1 9 8 1 1 9 8 3 1 9 8 5 1 9 8 7 1 9 8 9 1 9 9 1 1 9 9 3 1 9 9 5 1 9 9 7 1 9 9 9
Source: MECEP evaluation survey, MOE and Instituto APOYO. As can be seen, unionization is greater in rural areas (49 percent) than in urban areas (44 percent), a difference that is statistically significant at the 95 percent confidence level. This result is consistent with interviews with SUTEP members, who state that the union has a strong presence in rural areas. Table 3 displays a similar breakdown for teachers' tenure status. As can be seen, non-tenured teachers are more likely to be assigned to rural areas than tenured teachers, which reflects the increasing presence of temporary teachers in rural areas. This factor may negatively affect the rate of unionization in rural areas (as temporary teachers are less likely to join), although it still did not have the effect of making unionization less strong in rural than in urban areas. In general, as mentioned before, temporary teachers are currently being allocated to the poorest schools, which are generally located in rural areas without major incentives. Table 4 presents the proportion of teachers who have a secondary activity besides teaching, ordered by location. It can be seen that unionized teachers are more likely to have a secondary activity, but this may be the case because teachers with secondary activities join the union in order to have some extra protection from being fired. Unionized and tenured teachers have a slightly higher presence of secondary activities than non-unionized, but the difference is not significant in statistical terms. Looking at other characteristics of teachers and their union status in the ENAHO sample of teachers, a probit estimation was made of the probability of being unionized in relation to several other characteristics. The results are presented in Table 5 . Both rural location (although at a 10 percent level of significance) and tenure status (a tenured teacher is 32 percent more likely to be unionized than a non-tenured teacher) are clearly related to union status, confirming the statistical validity of the previous analysis of differences.
Teacher Profile and Union Status
In terms of the other features in the regression, it is seen that years of experience as a teacher is an important variable associated with unionization. Even when tenured status and location are controlled for, the experience variable appears significant implying than unionization is more likely among teachers with more experience. Another important result is that male teachers are much more likely (13 percent) to be unionized than female teachers. Marital status and age appear as non-significant at the 10 percent level of significance.
The data from the MECEP evaluation survey provides similar results in terms of the variables analyzed with the ENAHO survey. However, the MECEP data provide somewhat more information about teachers. For instance, Table 6 presents the level of education and the institution from which teachers graduated. It can be seen that hired (i.e., non-tenured) teachers are more likely to come from an institute than from a university. They are also more likely to come from a private institute in comparison with tenured teachers. This sample shows that 9 percent of teachers are not degreed, a proportion which is greater among unionized teachers (10 percent versus 6 percent among the non-unionized). In the non-unionized group, non-degreed teachers are found exclusively among temporarily hired teachers, whereas in the unionized group the non-degreed percentage is the same for hired and tenured teachers.
Access to Educational Resources
Teachers may have differentiated access to educational resources according to different characteristics and the decisions made by the MOE. This sub-section therefore analyzes the access of teachers to some educational resources using data from the MECEP evaluation study. Table 7 presents data related to educational infrastructure by teachers according to their tenure and unionization status. As can be seen, tenured teachers are more likely to be located at bigger and better schools (polidocentes) than non-tenured teachers. In other words, non-tenured teachers are more likely to be present in unidocente (i.e., rural) schools. This pattern clearly affects access to educational and local infrastructure. Polidocente schools are more likely to have electricity and drinkable water. Also, in terms of the context in which the school is located, it is apparent that polidocente schools are more common in urban areas and so, have better local services. This analysis suggests that in comparing access to educational resources by unionized or non-unionized teachers it is necessary to control for type of school
The table shows that when the surveyed teacher is affiliated with SUTEP the principal of the school is also more likely to be a member of the union. This seems to be related to the fact that in multigrado and unidocente schools the interviewed teacher is generally the principal of the school as well.
In order to make the analysis easier and to incorporate other variables associated with teachers, an index of access to educational infrastructure was constructed in which school features have a weight of 75 percent and local services 25 percent. 3 This index gives a good idea of differences in school quality, i.e., in teachers' access to educational infrastructure.
Two regressions were run, one for polidocente schools and the other for multigrado schools, in order to see whether there are some differences in teachers' access to educational resources controlling by type of school (problems were encountered with teachers' data for unidocente schools). The results are presented in Table 8 . As can be seen, in the case of polidocente schools union and tenure status do not seem to play a role in differential access. However, all other variables are significant at 10 percent, implying that female and older teachers have better access. Also, as expected, the number of classrooms (school size) is clearly associated with the quality of infrastructure.
In the case of multigrado schools, which are smaller than polidocentes and much more likely to be in rural areas (in the MECEP evaluation defined rural-urban location was not available), union status seems to play a role in improving access to infrastructure. This is also true for the number of classrooms or school size (in this case the variation is only within the multigrado schools). Tenure, age and gender do not have statistically significant coefficients in the regression.
These regression assume causality from unionization to access, an assumption that can be challenged as teachers with better access may have more incentives to become unionized. The use of panel data (with teachers changing union status through time) or finding a good instrumental variable linked to unionization but not to access may help to solve this problem, but these types of data were not available. In this case the only conclusion that can be derived is that there is a positive correlation between unionization and access to infrastructure, but only for multigrado schools, which are smaller and more rural. This relationship, however, requires further investigation using more appropriate data.
This section has found empirical evidence about potential factors affecting unionization of teachers and correlations between union status and access to educational infrastructure. This section did not, however, address how unionization may affect the quality of the education service provided by the state. The next section develops a model to assess this issue, and this model is used to test hypotheses regarding the impact of unionization on educational services.
A Production Function Model for Assessing the Impact of Unionization on the Provision of Education
The Production Function Model
In order to consider the potential impact of unionization on the quality of educational services, a production function approach like that of Hoxby (1996) will be used to analyze the impact of teacher unionization on educational services in the United States. The "classroom" will be used as the unit of analysis for the specification. Furthermore, each classroom is mainly associated with one teacher, as the focus is on primary education.
A generic production function for educational services in a given classroom is defined as:
where f(.) is a well defined function; "y" is a measure of student achievement; "e" represents the effort level supplied by the classroom's teacher in educational processes; "r" are physical inputs used by the teacher and students (books, pedagogical materials, etc.) "h" is a vector representing other geographic, school, teacher, and student characteristics. As usual, it is assumed that f' e >0, f'' e <0; f' r >0; f'' r <0; f' er >0; so "e" and "r" are inputs with decreasing returns given any fixed input and are complementary in the production of educational services.
Departing from Hoxby's model for the United States (where teachers have influence on budget decisions and input allocation), a model is here specified in which the only variable that teachers control is effort level:
where w is the implicit cost or disutility of effort for the teacher, u is union status, t is tenure status, and v are specific teacher characteristics.
Equations (1) and (2) have the form of a production function in which effort enters as an input in the production equation, and it depends on prices and institutional variables. As generally effort cannot be directly measured, most studies estimate a reduced form, plugging (2) into (1).
In the present case, however, alternative direct measures of effort will be used in the estimation of equation (1). The output measure is taken from math and language tests applied to a sample of students in the MECEP evaluation.
Looking for a Direct Measure of Effort
The MECEP evaluation 4 includes in-class observation data, from which three variables have been taken to approximate teachers' effort: (i) use of time in class, (ii) good control of the classroom and (iii) students' opinions about the teacher. Students' opinions on their teachers' ability and behavior are drawn from the student survey. The mean of these variables for unionized and non-unionized teachers are shown in Table 9 . The means among the two groups (unionized and non-unionized) are statistically different for most variables. However, there are some variables in which differences are not significant, mostly in students' opinions about their teachers.
In terms of the use of time, the duration of daily sessions seems to be smaller for unionized teachers, who have a total of 203 minutes per day versus 213 minutes per day for nonunionized teachers. On average, the sessions amount to 79 percent of the total required time, but unionized teachers accomplish only 77 percent of the required time versus 82 percent for nonunionized. This may imply that unionized teachers devote less time to teaching.
Despite the absolute time devoted to daily sessions, it is important to consider the use of that time. According to what trained observers report, teachers use about one hour daily for teacher activity as such (lecturing and talking with students). The use of that time is different by unionization status: unionized teachers spend less time lecturing and more time talking with students than non-unionized teachers. It is not clear whether these differences may be important in terms of the quality of teaching, although it seems that unionized teachers seem to involve students more in class activity.
In terms of the second variable, good class control, the observers rate teachers' behavior on a scale from 1 to 4 in terms of knowledge of the matter taught; clarity of explanations and conduct control in class. In all areas items unionized teachers demonstrated better class management.
Students do not express major differences in their opinions of unionized and nonunionized teachers, with the notable exception of teachers' tendency to hit students in class.
Among children surveyed, 45 percent stated that teachers sometimes hit them in class, a percentage that is greater for non-unionized teachers (51 percent compared to 40 percent). This is consistent with observers' reports of better class control by unionized teachers. In all other areas, students do not perceive significant differences.
This information suggests that the variables associated with class management are a possible measure of teacher effort in class. The use of this variable as a proxy for effort has two limitations: (i) it is possible that some specific factors related to the children in the classrooms, i.e., a small number of disruptive children, may affect and distort the measure, as in this case a lower control may in fact reflect a higher effort by the teacher; (ii) the observation of how teachers work in class by informed observers can in some way alter teacher behavior. Even considering these two limitations, this variable appears to be the best alternative available from the MECEP evaluation. The observation distortion, also, should not affect the variation between unionized and non-unionized teachers, which is the variation needed for this estimation. In the empirical analysis that follows the sum of the three class control variables will be used as a proxy for teacher effort in class.
Production Function Analysis
The dataset used for the estimation consists of 90 classrooms in which math and language test scores were applied to students and in which teacher practices and their use of inputs were observed during three days by specialized observers. This dataset has most of the variables used in equation (1) An additional feature of the data was that all the teachers in the 90 classrooms sampled were tenured. This is not a bad thing for the estimation, as it prevents confusing union and tenure status effects. Using a dataset in which all teachers are tenured makes it possible to check for pure union impacts. Another important feature of this dataset is that it did not include unidocente (mostly rural) schools, so that dimension is excluded from the analysis.
Still, as complete information is available for about the 90 classrooms and teachers when the union variable is not considered, the estimation process will begin by abstracting for a moment from the union variable. The union question will be introduced after estimating the production function for the whole 90-classroom dataset.
The Production Function without Union Status
Based on equation (1) where Y is the log of average student achievement or result (standardized test scores) for the classroom, N and C are vectors of student and community characteristics, T represents teacher characteristics (gender, experience) r is input use by teacher (textbooks), and e is effort in teaching measured as the sum of the three class control variables of class control described in Section 4.
Because the sampling scheme used for the MECEP evaluation implies that what are selected are classrooms, the standard errors of the estimation are corrected for by using the software package Stata© Version 5.0 with an option for sample design in running regressions (the routine is called svyreg). This provides estimations with standard errors which consider the fact that students are clustered in the 90 classrooms. The regression results are presented in Table 10 . on student achievement. Textbook use appears to be positive for student achievement in math, but negative for the language test; according to these estimations, it therefore seems that the math textbook is having a better impact on students than the language textbooks.
Among other variables, the fact that a student works has a negative impact on student achievement, both in math and language, whereas the index of school quality favors student achievement in both cases. Teacher experience appears with a coefficient not significantly different from zero, whereas male teachers tend to have a lower performance in math and language tests.
Production Function with Union Analysis
First estimated is a regression of effort on union status and other teacher and school characteristics, corrected for clustering. Table 11 presents the results, indicating that union status does not play a role in the effort supplied by teachers. School quality and experience appear as variables with a positive impact on effort. For testing the direct role of unionization on student achievement, a regression was run on test scores, including union as an independent variable but excluding effort. As can be seen in Table 12 , for both math and language, the unionization coefficient does not appear statistically different from zero at the 10 percent significance level. In the case of math scores, the coefficient is positive and significant at 13.2 percent, whereas for language scores the coefficient is negative. The other coefficients display similar behavior to that found in the larger dataset of 90 classrooms, suggesting that the production function specification was not altered by the smaller sample taken (of 50 classrooms). 
Conclusions
This paper has combined two sources of quantitative information in order to answer questions regarding the extent, profile and role of teachers' unionization on the quality of public education in Peru.
An analysis of the cross-section data taken from ENAHO 1999 and the MECEP evaluation study finds evidence compatible with the hypothesis that unionization has been declining in the last three decades, especially during the 1990s due to the hiring of temporary teachers. From rates of 70 percent to 80 percent for teachers who started working in the 1970s, the rate of unionization currently is less than half the teacher population. It is not clear if this trend will continue in the near future, as the current government has begun a process of eliminating temporary teaching positions from public education.
In general, unionized teachers tend to be older and more experienced, and are more likely to be male. Most unionized teachers are tenured, although there is a small set of non-tenured teachers who are members of the union. The presence of the union in rural areas is still important, and is related to the electoral mechanisms for union representation.
In term of access to educational infrastructure, the MECEP evaluation data indicates that unionized teachers do not enjoy access to better infrastructure at the polidocente schools, but that they have better access at the multigrado schools (which are an intermediate between polidocente and unidocente or rural schools). This may imply that unionized teachers are more successful in improving their position at this intermediate level, but with no ability to do so for larger schools.
This paper has identified variables directly linked to teacher effort, facilitating the estimation of a reduced form of the traditional production function like Hoxby's. The estimation of the production function for a sample of 90 classrooms without a union indicates that the effort variable works well and that, despite the dataset's small size, the expected signs are found for most of the independent variables. Using the smaller dataset with the union variable, the analysis indicates that unionization does not play a role either in the supply of effort by teachers or in math and language test scores. Thus, in the Peruvian case, this preliminary evidence suggest that unionization may not affect the provision of public education in a definite way.
Annex 1. Description of the MECEP Evaluation Database
At the end of 1995 the Ministry of Education (MOE), Inter-American Development Bank (IADB) and World Bank (IBRD) jointly designed and created a nationwide program (known by its Spanish acronym MECEP) to improve the quality of primary education. The program was designed to achieve improvements in the quality of education through the introduction of new teaching practices, modernization of the administrative process, and the rehabilitation of existing infrastructure.
A team at Instituto Apoyo made a comprehensive evaluation (Instituto Apoyo, 1999 b) of the impact of MECEP throughout Peru. A by-product of the evaluation is a large database, described below, which will allow exploration of the determinants of the quality of education at the primary level and how these relationships are affected by teachers' union status.
The first part of Instituto Apoyo's MECEP database is comprised of teachers' and principals' answers to detailed questionnaires. Of a total of 26,606 education centers throughout
Peru, a random sample of 700 was chosen using stratification methodologies that ensure representative samples with respect to geography, size, and MECEP involvement. Furthermore, within the 700 schools, three classrooms (one of each of second, fourth, and sixth grades) were randomly chosen. were selected for a second phase of the evaluation. Standardized tests that will gauge student aptitude in basic language and mathematics skills will be administered to 30 students in each of the 90 classrooms and the corresponding teachers were evaluated as to the use of new pedagogical techniques and practices. A small survey of all 2,700 students obtained information about their socio-economic background and their opinions about their teacher.
The evaluators conducted 3-day in situ evaluations of the teachers' techniques, practices and use of educational materials. A detailed analysis of the resources available to the class (blackboards, desks, books, computers, etc.) as well as an assessment of the effort and/or dedication of the teachers was also part of the three-day evaluations. The information from these evaluations is of critical importance for this study, as evaluators attempted to gather information not only on input availability and practices as stated by teachers but also on input use and practice adoption from a more objective point of view. Also, they were able to provide an assessment of teachers' ability in class, a factor rarely available for empirical research. Teacher disposition (aggression, indifference, authoritarianism, etc) 
